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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of 
claims In the application: 

Listing of Claims: 

1 . (Currently Amended) Adevice Ibr lighling a higt>pressune discharge lamp, comprising: 
a DC power supply: 

a first sywitching element having one temiinal connected to the high- 
pressure side of the DC power supply; 

a second switching element having one terminal connected to the bw- 
voltage side of the DC power supply; 

a third switcNng element having one terminal connected to the high- 
pressure side of the DC power supply; 

a fourth s^AM1ing element having one temiinal connected to the low- 
voltage side of the DC power supply; 

a first inductor having one terminal connected to the other terminals of the 
first and second switctiing elenriente, and the other terrrwial 
the high-pressure discharge lamp; 

a first capacitor connected tsetween an intermediate section of a winding of 
the first inductor and the low-voltEge side of the DC power supply, and composing a first 
series resonant circuit together with the first inductor. 
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a seooTKl capadlor having one teriTiir^ 
the first inductor, and the other temriinal 
pressure decharge lamp; 

a second inductor having one terniinal a)nnected to the other terminals of 
the third and tisurth switching elements, and thie other terminal connected to the ottier 
temninal of the second capacitor; and 

a control circuit tor controlling turning on and off of the first to fisurth switching 

elements, 

wherein, before the high-pressure discharge lamp is started up, the control 
drcuit pertorms corrtrol in a first contrd mode vvhich alternate 
which the first and fourth switching elemente are on and the second and third switching 
elements are off and a state in vvhich the first and fixirth switching elenr^^ 
second and third switching elements are on, at a predetermined switching fipec|uency,-and 

in the first control mode, tho first s e ri e s rosonant dncxjit is r e sonat e d at a 
froquoncy of i ntegral tim e s th e ewrtch i no fr e qu e ncy the switching fiBQuencv resonates the 
first series resonant drcxiit at its harrnonicfiieauencv to generate a high voltage fo^ 
up the higlvpressure discharge lam p, and 

the switching fiBOuencv is lower than a resonant fi^uencv of the first 
series resonant drcuit and higher than a resonant fieouencv of a second series resonant 
drcuit indudinq the second inductor and the second capacitor . 



P27798'.A01 

2. (Original) The high-pressure dischangelarrpiighAir^ 

wherein, after the high-pressure discharge lamp is started up, the oontrol dncxA performs 
oontrol in a second control mode which alternately switches at a low^nequency between, 

an operation for alternateiy switching at a high^uency between a s^ 
which the first and fburth switching eierrients are simultaneously on, ^ 
least one of the first and liourth switching elements is off and 

an operation tor alternately switching at a higtvfiequency between a state in 
which the second and tNrd switching elenients are simultaneously on and a state in 
aft least one of the second and third switching elenients is olT. 

3. (Currently Anriended) Adevice tor lighting a highijressune discharge 1^ 

a DC power supply: 

a first switching element having one terminal connected to the high- 
pressure side of ttie DC power supply; 

a second switching elenient havmg one terminal connected to tiie loK^ 
voltage side of the DC power supply; 

a first inductor having one terminal connected to the ofrier terminals of the 
first and second switching elenients, and the other terrninal connected to one te^^ 
high-pressure discharge lamp; 

a first capacitor connected between an intermediate section of a winding of 
the first inductor and the loKAM/oltEge side of the DC power supply and coni^ 
series resonant circuit together with the first inductor, 
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a second capacitor having one terniina^ 
the first inductor, and the other teiminal connected to the other terminal of the high- 
prsssure discharge lanip; 

a second inductor having one tenriinal connected to the other terniinal 

the second capadton 

a third capadtor connected kjetween the high-pressure side of the DC 
power supply and the other terminal of the second inductor, 

a fourth capacitor connected betwveen the low-voltage side of the DC 
power supply and the other terminal of the second inductor; and 

a control circuit for controlling turning on and off of the first and second 
switohing elemerrts, 

wherein Isefore the high-pressuiB discharge lamp Is started up, the control 
drcuit perfbrrns control in a first conArd rriode which alterna^ 
vvhich the first switching element is on and the second svM 
in vvhich the first switching elenient is off and the second switohing elenr^ 
predetermined switohing fiiequency, and 

in thie first control mode, th e first s e r ie s r e sonant c i rcuit i s rosonat e d at a 
thequ e ncy of integra l tim e s th e switch i no fteau e nc v the switohing fteouencv resonates the 
first series resonant drcuit at its harmonic fieauencv to generate a high voltage for starting 
up flie high-pressure discharge lam p, and 

tiie switohing fifeouencv is lower than a resonant fifeouencv of tiie first 

series resonant drcuit and higher ttian a resonant fipeguencv of a second series resonant 

drcxiit induding the second inductor and the second capacitor .. 
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4. (OriginaO The hig^v^xessurecOschaigeianp lighting de^ 
vy4iereln after the higl>f)ressLiiB cOschaige 1^ 

control in a seayndi ooM nxxje which alternately switches at a fiist k]^AMi1^ 
betM^en an opeiertion Ibroonlrolfing tumhi^ 

high-frequency and an operation fisr controlling tur^ on and off the second switching 
element at a high-frequency. 

5. (CanceUed) 

6. (Currently Amended) The high-pressuie discharge lamp lighting device according to 
daim 1 oi^, wherein, in the first control mode, a frequency of a high voltage generated by 
the first series resonant droi'it is (2n+1 ) (n is a natural number) times the switching 
frequency. 

7. (Currently Amended) The high-pressure discharge lamp lighting device according to 
daim 1 GF^, vvherein the switdiing fifequency is higher than two tinies the resona^ 
fiiequency of a second series resonant drcuit induding the second inductor and the 
second capadlor. 

8. (Currently Amended) The higlvpressure discharge lamp lighting device according to 
daim 1 of3, wherein the control drcuit varies the switching frequency depending on time 
in tiie first corrtrol mode. 
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9. (OriginaO The high-pressure discharge lamp lighting device aooorcOng to daim 8, 
vvheiein a variable rarige of the svMtchirig frequ^^ 

frequency of the first series resonant dncuit ^ included in a range from an integral multiple 
of the bvver limit of the variable range to an integral multiple of the upper limit of the variable 
range. 

1 0. (Original) The high-pressure discharge lamp lighting device according to daim 9, 
wherein the frequency corresponding to the integral multiple of the switching frequency is 
(2N + 1 ) times (n is a natural number) the switching frequency. 

1 1 . (Original) The high-pressure discharge lamp lighting device according to daim 1 0, 
wherein the frequency corresponding to the integral multiple of the switching frequency is 
tiiree times the switching frequency. 

12. (Original) The higlvpressure discharge lamp fighting device according to daim 8, 
wherein the control drcuit has a digital arithmetic pixxsssing drcuit, and tfie switching 
frequency is discretely varied by the digital arithmetic processing diujit 

1 3. (Original) The highiDressure discharge lamp lighting device according to daim 8, 
wherein the oontrd drcuit has an analog arithmetic prtx»ssing drcuit, and the switching 
frequency is continuously varied by the analog arithmetic processing circuit 
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14. (Currently Amended) The high-pressure discharge lamp lighting device aooording to 
(Mti 1 eF3, wherein the first and seoorxJ switching eleme^ 

duty ratio of about 50%, and the first and second switching elements alternately repeat on 
and G#operations at equal time intervals. 

1 5. (Currently Amended) The high-pressure discharge lamp lighting device according to 
daim 1 ei^, wherein the first iriductor has a transformer structj^ 

winding and a secondary winding, one terminal of the primary winding is connected to one 
tenriinal of the secondary vvinding, and the first capadtor is connected to the conned 
point t)etween the primary winding and the secondary winding. 

16. (Currently Amended) The high-pressure discharge lamp lighting device according to 
daim 1 of^, wherein the first inductor has a translbrmer structure provided with a primary 
winding and a secondary winding, and a ratio of the numbers of turns of the primary 
winding and the secondary winding is given by 1:N (N > 1). 

1 7. (Currently Amended) The high^xessure discharge lamp lighting device according to 
daim 1 0F^, vvherein the first inductor has a transfisrrner structure provi^ 

winding and a secondary winding, the primary winding is constituted by a litz wire, and the 
secondary winding is constituted by a single wire. 
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18. (Cunenily Amended) The hjgl>i}iBSSure discharge lamp lighting dev^ 
daim 1 eF3. further oonpising 

a start up detecbr operable to detect the start up of the high-pressure 
discharge lamp, 

wherein, vvhen the start up detector detects the start up of the high- 
pressure discharge lamp, the oontrcil dncuit perlbrms corrtrol in a third control nrxxJe which 
alternately switches at a low^requency between, 

an operation for switching at a higlvfrequency among, a state in which the 
first and fburth switching elements are simultaneously on, a state in which one of the first 
and fburlh switching elemerrts is oif, and a slate in which both the first and fisurlh switching 
elements arB off, sequentiaily in the order, and 

an operation for switching at a NgWrequency among, a state in which the 
seoond and third switching elements are simultaneously on, a state in which one of the 
second and third switching elements is off, and a state in which both the seoond and third 
switching elements are off, sequentially in the order. 

19. (Original) The high-pressure discharge lamp lighting device according to daim 18, 
wherein a switching operation fifom tfie first oorrtrol mode to the third corrtrol mode is 
conducted wfien a predetermined period of time passes after the start up of the high- 
pressure discharge lamp is detected. 
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20. (Original) The highi^iBSSure discharge lanp lighting 
wherein the svwtching frequencv 

by which the switching elements are switched in the third control mode. 

21. (Currently Amended) The high-pressure disdiarge lamp lighting device according to 
daim 1 er^, further comprising a main drcuit board and an auxiliary circuit board on wNch 
the elecironic parts comprised in the high-pressure discharge lamp lighting device can be 
mounted, 

wherein terminal pads fbr soldering connection to the main droiit board are 
formed on both the upper arxl lov(^sur1iEK:es cf the Icwer part of ti^ 

a slit in which the auxiliary drcuit board is inserted and which supports the 
auxiliary drojit board Is formed in the main drcuit board, and 

the slit has a portion which has a first vvidth and is electrically connected to 
the auxiliary drcuit board and a portion which has a second width which is almost equal to 
or snrialler than the thidoiess of the auxiliary circuit board, and the first wid^ 
the second width. 

22. (Original) The highixessure discharge lamp fighting device according to daim 21 , 
wherein, projecting portions which can be in contact with the surface of the main drcuit 
board when the auxiliary drcuit tx>ard is inserted into the main drcuit board is fbrmed in a 
space between the terminal pads fbrmed on the lower part of the auxifiary drcuit board 
and an electnonic parts mounted on the auxiliary drcuit board, and on both the upper and 
lower sur^ces of the auxiliary drcuit board. 
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23. (OriginaO The hjgl>f)ressuredischaigelaiTp lighting 
wherein the preceding poilion a)m 

mnning from the upper surface to the lower surface in the auxiliary circuit board. 

24. (Original) Tlie high-pressure discharge lanrip fighting device acoordng to dainri 22, 
wherein the projecting portion comprises an electronic part arranged belv\^een the other 
elecliT)nic parts mounted on both the upper and lc^A^sur1iEK^ 

and the terminal pads. 

25. (OriginaO The high-pressure discharge lamp lighting device according to daim 22, 
wherein the projecting portion comprises a U-shaped j'g fixed to at least one end in the 
longitudinal direction ofthe auxiliary drcuit board such that the jig straddles both the upper 
and lower sur^ces of the auxiliary circuit board. 

26. (Original) The high-pressure discharge lamp lighting device according to dam 21 , 
wherein the terminal pads are fbiTned at symnrietrical positions on the upp^ 
surfaces ofthe auxiliary drcuit board. 

27. (Original) The high-pressure discharge lamp lighting device according to daim 26, 
wherein the terminal pads fiarmed at the symmetrical positions ofthe upper and lower 
surfeKss of the lower part of the auxiliary drojit board have elecftically th^ 



-11- 



P27798.A01 

28. (OliginaO TTie high-pressure discharge lamp 1^ 
further oorrpisirig a variable resistor 1br(xrt^ 
discharge larnp in series arid rriourited on the auxiliary cff^ 

wherein, vvhen the auxiTiaryciiajit board is Inserted Into the main drcuit board, the 
output control variable resistor is positioned aft a position closer to the surf^ 
dncult board than an intermediate point of a height of the highest part of the auxiliary drcuit 
board \AAth refierenoe to the surfeoe of the rnain drcuit board. 

29. (Original) The high-pressure discharge lamp lighting device aooording to daim 21, 
vvherein an electric vviring patlem fiDrmed on the auxiliary 

which a low vott^e is applied and a part to which a high voltage is applied, and the part to 
which the high voltage is applied Is formed on the peripheral portion of the auxiliary drcuit 
board. 

30. (Original) The high-pressure discharge lamp lighting device according to daim 21, 
wherein the auxiliary drcuit board is arranged near the peripheral portion of the 
board. 

31 . (Currently Amended) A light fixture comprising a highiDressure discharge lamp 
lighting device according to daim 1 er^, and a high-pressure discharge lamp lighted by 
the high-pressure discharge lanrp lighting device. 
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32. (New) The high-piBSSuiedischaiigelanp lighting de^ 

wherein, in the first oontnol mode, a frequency cf a high voltage generated by the first 
series resonarrt circuit is (2rY^-1 ) (n is a natural number) limes the switching frequency. 

33. (New) The high-ptessure discharge lamp lighting device according to daim 3, 
wherein the switching frequency is higher than two times the resonant frequency of a 
second series resonant drojit induding the second inductor and the second capacitor 

34. (New) The highisressure discharge lamp lighting device aooording to daim 3, 
wherein the control droiit varies the switching fiiequency depending on time in the first 
control nxxJe. 

35. (New) The high-pressure discharge lamp lighting device according to daim 34, 
vvherein a variable rsuige of the switdiing frequency is set such tfiat the resore^ 
fiequency of the first series resonant drcuit is Induded In a range firxn an integrsd multiple 
of the lower limit of the variable range to an integral multiple of the upper limit of tfie variable 
range. 

36. (New) The high-pressure discharge lamp lighting device according to daim 35, 
wherein the finequency corresponding to the integral multiple of the switching fiBquency is 
(2N -I- 1 ) times (n is a natural number) the syAiching frequency. 
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37. (New) The higl>i3ressure discharge larrpBghtir^ 
wherein the fj^quency cx)iTespondng to the ir^ 
three times the switching trequency. 

38. (New) The high-pressure discharge lamp lighting device according to daim 34, 
wherein the corrtrd drcuit has a digital arithmetic processing droiit, and the switching 
frequency is discretely varied by the digital arithmetic processing droiit 

39. (New) The high-pressure discharge lamp I'ghting device according to daim 34, 
wherein the corilrd drcuit has an analog arithmetic prooesslrig droA^ 
frequency is continuously varied by the analog arithmetic processing droiit 

40. (New) The high-pressure discharge lamp lighting device according to daim 3, 
wherein the first and second switching elements are PWIVkxtfitrolled at a duty natb of 
about 50%, and the first and second switching elements alternately repeat on and off- 
operations at equal time intervals. 

41. (New) The high-pressure discharge lamp fighting device according to daim 3, 
wherein the first inductor has a transformer structure provided VMth a primary winding and 
a secondary winding, one terminal of the primary winding is connected to one terminal of 
the secondary winding, and the first capacitor is connected to the connection point 
between the primary winding and the secondary winding. 
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42. (New) The high-pressure dschaiigelarTplighlv^ 
vvherein the first irxluc&x has a trarislbriw 

a secondary winding, and a ratio of the numbers of turns of the priniaiy winding and the 
secondary winding is given by 1:N (N > 1). 

43. (New) The high-pressure discharge lamp lighting device according to daim 3, 
wherein the first inductor has a transfbrmer structure provided with a primary winding and 
a secondary winding, the primary winding is constituted by a litz wire, and the secondary 
winding is constituted by a single wire. 

44. (New) TTie high-pressure discharige lamp lighting device according to daim 3, fijrther 
comprising a main drcuit board and an auxiliary drcuit board on which the electronic parts 
comprised in the high-pressure discharge lamp lighting device can be nmunted, 

wherein terminal pads tor sddering connection to the main drcuit board are 
fbrrned on both the upper and lower surfiEnes cfttie lower part of file aux^ 

a slit in which the auxiliary circuit board is Inserted and which supports tiie 
auxiliary circuit board is fomed in the main drcuit board, and 

the slit has a portion which has a first width and is electrically connected to 
the auxiliary drcuit board and a portion which has a second vtfidtti vvhich is 
or smaller tiian the thickness of ttie auxiliary drcuit board, and tiie first widtii is larger than 
ttie second widtti. 
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45. (New) The higlTfxessure discharge larrp lighting dev^ 
wherein, prqecGng portions which can be in co^ 

board when the auxiliary droiit board is inserted into the main drcuit board is tisrmed in a 
space between the terniina! pads Ibrnied on the lower part of the auxfliary 
and an electronic parts mounted on the auxiliary droiit board, and on both t^ 
lower surHaoes of the auxil'euy droiit board. 

46. (New) The high-pressure discharge lamp lighting device according to daim 45, 
wherein the projecting portion comprises a rod almost perpendicularly pen^FErtes a hole 
running from the upper suriiaoe to the lower surface in the auxiliary droiit board. 

47. (New) The highiDressure discharge lamp lighting device according to daim 45, 
wherein the projecting portion cornprises an electronic part arranged beh^^ 
electronic parts mounted on both the upper and lower surtaces of ttie auxiliary drcuit board 
and the terminal pads. 

48. (New) The high^Dressure discharge lamp lighting device according to daim 45, 
vvherein the projecfing portion comprises a IJ-shaped jig fbced to at 

br^itudinal direction of the auxiliary circuit board such that the jig straddles both the upper 
and lower surtiaoes of the auxiliary drcxiit board. 
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49. (New) The higl>f}ressunedischaige lamp 
wherein the tenriinal pads are fbrrned at synru^^ 
surtiaoes of the auxiliary drcuit board. 

50. (New) The high-pressure discharge lamp lighting device acoorxling to daim 49, 
wherein the terminal pads formed at the symmetrical positions of the upper and lower 
surfeK»s of the lower part Gf the auMliary drojlt tx)ard have elecb^ 

51. (New) The high-piBSSure discharge lamp lighting device according to daim 44, 
further comprising a variable r^sistorfbr output control connected to the high-pressure 
discharge.lamp in series and mounted on ttie auxiliary drcuit board, 

wherein, when the auxiliary drcuit board is inserted into the main drcuit board, the 
output control variable resistor is positioned at a position closer to the surface 
drcuit board than an intermediate point of a height of the highest part of the auxiliary drcuit 
board with refisrence to the surface of the main circuit board. 

52. (New) The high-pressure discharge lamp lighting device according to daim 44, 
vvherein an electric vviring paAlem fbrrried on the auxiliary ^ 

whidi a low voltage is applied and a part to vvhich a high voltage Is applied, and t^^ 
which the high voltage is applied is fiDrmed on the peripheral portion of the auxiliary drcxjit 
board. 
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53. (New) The high-prBSSure discharge lanp lighting 
wherein the auxiliaiy diujit boaid is an^nged near 
board. 

54. (New) A lightfixtureoomprising a highi^ressure discharge iarrip lighting dev^ 
according to daim 3, and a highiDressure discharge lamp lighted by the high^)ressure 
discharge lamp lighting device. 
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